Abstract. In this paper we explicitly compute the orders of ambiguous ideal class groups of layers of the basic Z 3 -extension of certain cubic fields and give an example for Greenberg's conjecture.
Introduction
Let k be a number field, p a prime number. Let k = k 0 ⊂ k 1 ⊂ · · · ⊂ k n ⊂ · · · ⊂ k ∞ be a Z p -extension of k with Galois groups Gal(k n /k) Z/p n Z and A n the p-Sylow subgroup of the ideal class group of k n . Then, by Iwasawa, there exists integers µ p (k), λ p (k) and ν p (k) such that |A n | = p λp(k)n+µp(k)p n +νp(k) for sufficiently large n. Greenberg's conjecture [3] claims that both µ p (k), λ p (k) vanishes for the cyclotomic Z p -extension, contained in the field obtained by adjoining all p-power roots of unity to k, of any totally real number field k. In this paper we explicitly compute the orders of ambiguous ideal class groups of layers of the basic Z 3 -extension of certain cubic fields and give an example for Greenberg's conjecture.
Examples
Throughout this paper from now on a Z p -extension is the cyclotomic Z p -extension. Let L be a totally real number field and k a real cyclic extension of degree p over (
(2) For any prime ideal w ∈ S k∞/L∞ , the order of ideal class of w is prime to p.
We let E K denote the group of units, h(F ) the class number of F , C K the group of ideal classes, C G K the set of ambiguous ideal class groups, and C G K the set of ideal class groups containing an ambiguous ideal of K, respectively. We will use the following "genus formula" and the cyclotomic units: From now on Q ∞ is the cyclotomic Z 3 -extension of Q. Note that the m-th layer Q m is equal to the maximal real subfield Q(
be a prime number. Denote θ be a solution of a polynomial f (x) = x 3 − 3px − pu, where p = 
Proof. Suppose that there is an element α ∈ k p, such that 
